The straight-leg-raising (SLR) test is one of the most significant signs for making a clinical diagnosis of lumbar disc herniation. A recent study showed that nerve root blood flow changes during the SLR test in patients with lumbar disc herniation. However, it remains unknown how the nerve root blood flow affects the electrophysiological values during an intraoperative SLR test.
INTRODUCTION
The straight-leg-raising (SLR) test is one of the most significant signs for making a clinical diagnosis of lumbar disc herniation. A recent study showed that nerve root blood flow changes during the SLR test in patients with lumbar disc herniation. However, it remains unknown how the nerve root blood flow affects the electrophysiological values during an intraoperative SLR test.
We measured S1 nerve root blood flow and electrophysiologically evaluated the nerve root using the compound muscle action potentials (CMAPs) during an intraoperative SLR test. The purpose of the current study was to investigate the relationships between nerve root blood flow changes and the electrophysiological values during an intraoperative SLR test.
METHODS
The study subjects were 13 patients (8 men and 5 women; average age, 34.1 years; range, 21-50 years) with lumbar disc herniation who underwent microendoscopic discectomy (MED). All the patients had surgery at the L5-S1 disc level, and all cases had disturbance of the S1 nerve roots. Before the intraoperative SLR test was performed, patients were asked to lie on the operating table in the prone position and carry out the SLR test to confirm the angle at which sciatica occurred (Figure 1 ). The details of the study were explained to the patients and informed consent was obtained in advance.
The study was performed only on patients who gave consent. The patients were placed in the prone position, and underwent MED under general anesthesia. After the affected nerve root was confirmed, the nerve root blood flow was measured using a handheld noncontact laser Doppler flow meter (ALF 21 N; ADVANCE, Tokyo, Japan). The nerve root blood flow was measured before the SLR test and after 1 and 3 minutes of the SLR test. After discectomy, the nerve root blood flow was measured again. At this time, the SLR test was conducted to the same angle as that before the discectomy. The decrease ratio of the nerve root blood flow was calculated for each case.
In addition, the nerve roots were evaluated electrophysiologically using the CMAPs from the gastrocnemius muscle after S1 nerve root stimulation. An electrophysiological monitoring system (MEB-2200 Neuropack; NIHON KOHDEN, Tokyo, Japan) was used to elicit and record the CMAPs. The latency and amplitude of the CMAPs were obtained before the SLR test and after 1 and 3 minutes of the SLR test, following the nerve root blood flow measurements. The deterioration ratio for the amplitude of the CMAPs was calculated for each case. All data were analyzed using Student's t-test and Pearson's correlation coefficient. A P value of less than 0.05 was considered to indicate statistical significance.
RESULTS
As shown in Table 1 , there were sharp decreases in the nerve root blood flow after 1 and 3 minutes of the SLR test. The decrease ratios for the nerve root blood flow during the SLR test were 43.6±19.6% after 1 minute and 56.5±19.9% after 3 minutes.
After discectomy, the blood flow increased significantly. The SLR test was performed again, and the blood flow showed no significant decreases.
As shown in Table 2 , the amplitudes of the CMAPs deteriorated significantly after 1 minute and 3 minutes of the SLR test. The deterioration ratios for the amplitudes of the CMAPs during the SLR test were 44.1±16.8% after 1 minute and 63.1±20.7% after 3 minutes.
After discectomy, the average amplitudes of the CMAPs were significantly ameliorated. The SLR test was performed again, and Table 4 . Correlations between the decrease ratio for nerve root blood flow during the SLR test and the deterioration ratio for the amplitude of the CMAPs (Pearson's correlation coefficient) no significant differences were found between the average amplitudes after 1 and 3 minutes. The results for the CMAP latencies (Table 3) were similar to those for the CMAP amplitudes. Significant correlations were found between the decrease ratio for nerve root blood flow during the SLR test and the deterioration ratio for the amplitude of the CMAPs (Table 4) .
At 1 day after the operation, the SLR test was performed again, and all patients were negative for and relieved of sciatic pain.
DISCUSSION
A recent study showed that nerve root blood flow decreased during the SLR test in patients with lumbar disc herniation. It seems that temporary ischemic changes of the nerve root occur during the SLR test. However, it has not been clinically proven how the nerve root blood flow affects the electrophysiological values during an intraoperative SLR test.
In our study, there were sharp decreases in nerve root blood flow during an intraoperative SLR test before discectomy, and the amplitudes of the CMAPs of the affected nerve roots were significantly deteriorated. Significant correlations were found between the decrease ratio for nerve root blood flow during the SLR test and the deterioration ratio for the amplitude of the CMAPs.
The results of our study demonstrate that temporary ischemic changes in the nerve root cause transient conduction disturbance. We therefore suggest that ischemia caused by mechanical nerve root compression is mainly related to the mechanisms underlying the neurologic deficits. 
